Evaluation of a novel intervention providing insight into the tobacco industry to prevent the uptake of smoking in school-aged children: a mixed-methods study by Szatkowski, Lisa et al.
  
 
 
 
Edinburgh Research Explorer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation of a novel intervention providing insight into the
tobacco industry to prevent the uptake of smoking in school-
aged children: a mixed-methods study
Citation for published version:
Szatkowski, L, Taylor, J, Taylor, A, Lewis, S, Wu, Q, Parrott, S, McNeill, A, Britton, J, Bauld, L, Jones, LL &
Bains, M 2017, 'Evaluation of a novel intervention providing insight into the tobacco industry to prevent the
uptake of smoking in school-aged children: a mixed-methods study', BMJ Open, vol. 7, no. 11.
https://doi.org/10.1136/bmjopen-2017-018031
Digital Object Identifier (DOI):
10.1136/bmjopen-2017-018031
Link:
Link to publication record in Edinburgh Research Explorer
Document Version:
Publisher's PDF, also known as Version of record
Published In:
BMJ Open
General rights
Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.
Take down policy
The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.
Download date: 11. May. 2020
 1Szatkowski L, et al. BMJ Open 2017;7:e018031. doi:10.1136/bmjopen-2017-018031
Open Access 
ABSTRACT
Objectives Evidence from the US Truth campaign 
suggests that interventions focusing on tobacco industry 
practices and ethics may be effective in preventing youth 
smoking uptake. We developed, piloted and evaluated a 
school-based intervention based on this premise.
Methods Exploratory study students in years 7–8 (aged 
11–13) in two UK schools received Operation Smoke 
Storm, comprising three 50 min classroom-based sessions 
in year 7, an accompanying family booklet and a 1-hour 
classroom-based booster session in year 8. We compared 
the risk and odds of ever smoking and susceptibility 
to smoking in year 8 students in study schools 
postintervention with students in control schools. Focus 
groups and interviews with students, teachers and parents 
evaluated the acceptability of the intervention.
Results In intervention schools, the combined prevalence 
of ever smoking and susceptibility increased from 
18.2% in year 7 to 33.8% in year 8. There was no 
significant difference in the odds of a year 8 student in an 
intervention school being an ever smoker or susceptible 
never smoker compared with controls (adjusted OR (aOR) 
1.28, 95% CI 0.83 to 1.97, p=0.263) and no significant 
difference in the odds of ever smoking (aOR 0.82, 95% CI 
0.42 to 1.58, p=0.549). Teachers highlighted differences 
by academic ability in how well the messages presented 
were understood. Use of the family component was low 
but was received positively by parents who engaged with 
it.
Conclusions Operation Smoke Storm is an acceptable 
resource for delivering smoking-prevention education, 
but it does not appear to have reduced smoking and 
susceptibility.
InTROduCTIOn
In the UK, nearly 40% of adult smokers start 
to smoke regularly before the age of 16,1 and 
those who start at an early age are more likely to 
die from a smoking-attributable cause.2 There-
fore, preventing young people from smoking 
is an important public health priority, and 
school-based approaches provide an opportu-
nity to reach large numbers of young people. 
Existing school-based approaches to smoking 
prevention differ in theoretical approach, 
design and mode of delivery. However, there 
is no evidence that any one approach is more 
superior to another and little conclusive 
evidence that school-based prevention inter-
ventions have anything beyond short-term 
effects.3–5 In the only UK study to show signif-
icant benefit, training school pupils to initiate 
conversations about smoking with their peers 
has been shown to reduce smoking uptake 
up to 2 years later,6 though since the publica-
tion of this study approaching a decade ago, 
there have been substantial changes in public 
attitudes towards smoking as well as in the 
tobacco control and education environments.
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Strengths and limitations of this study
 ► We used a mixed-methods design that enabled 
triangulation of quantitative and qualitative data to 
strengthen the internal and external validity of the 
findings.
 ► Conclusions are based on data from only two 
intervention schools, which served relatively more 
affluent and ethnically white populations than the 
national average.
 ► The comparison with external, non-randomised 
control data meant that  there were significant 
differences between the characteristics of students 
in intervention and control schools.
 ► Logistical difficulties meant we were unable to link 
students’ responses at baseline and follow-up, 
though smoking behaviours differed little between 
intervention and control schools at baseline, and 
analyses were adjusted for confounders measured 
at follow-up.
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In the USA, the mass media Truth campaign has demon-
strated some success in encouraging young people not 
to smoke, focusing on the ethics and exploitative tactics 
of the tobacco industry.7–9 Its acceptability and effective-
ness has been recognised as worth exploring further in 
school settings.5 Previously, we have reported results of a 
preliminary qualitative evaluation among year 7 students 
(aged 11–12) in two UK schools of the acceptability of 
a novel school-based intervention, Operation Smoke Storm 
(OSS), based on the premise of Truth.10 Initially, OSS 
comprised three 50 min multimedia interactive teaching 
sessions, developed by Kick It, who delivers the National 
Health Service Stop Smoking Service for several London 
boroughs.11 Further description of this intervention is 
given in online supplementary file 1.
In focus groups conducted after the delivery of OSS, 
students reported enjoying the intervention and acquiring 
new knowledge about smoking and the tobacco industry, 
which seemed to strengthen their aversion to smoking.10 
In one-to-one interviews, teachers expressed confidence 
delivering the ‘off the shelf’ resource, although they 
highlighted a need for the package to be flexible and 
not dependent on lesson length, teacher confidence or 
expertise.10 Following this feedback, year 7 lessons were 
refined by the research team alongside Kick It, primarily 
to correct technical issues and to increase flexibility and 
provide teachers with more guidance to help them facili-
tate discussions regardless of their own level of knowledge. 
The intervention was also extended to include a family 
booklet to complement the year 7 lessons to encourage 
parents to talk to their children about smoking and a 
‘booster’ session for use with year 8 students (aged 12–13) 
to reinforce the anti-smoking message. These family and 
booster components are described in online supplemen-
tary file 1. Here we report quantitative and qualitative 
data evaluating the acceptability and effectiveness of the 
full intervention package.
MeThOdS
Quantitative evaluation
Collection of baseline and follow-up data
Six secondary schools in the UK East Midlands region 
were approached, and two agreed to participate in deliv-
ering and evaluating OSS. The characteristics of the two 
schools where OSS was delivered are described in detail 
elsewhere.10 Personal, Social, Health and Economic 
Education (PSHE) teachers delivered the first interven-
tion component to all year 7 students in both schools 
(n=585) in autumn 2013. Before and after intervention 
delivery, all students were asked to complete an anon-
ymous questionnaire to gather information on their 
sociodemographic characteristics as well as smoking 
behaviours and attitudes. Students were asked if they had 
ever smoked, as well as a set of three previously validated 
questions to assess their susceptibility to smoking12:
1. Do you think that you will try a cigarette soon? (yes/
no)
2. If one of your best friends were to offer you a ciga-
rette, would you smoke it? (definitely yes/probably 
yes/probably not/definitely not)
3. Do you think you will smoke a cigarette at any time 
during the next year? (definitely yes/probably yes/
probably not/definitely not)
Students were classified as non-susceptible if they 
answered ‘no’ to the first question ‘and ‘definitely not’ to 
questions 2 and 3. Students giving other combinations of 
responses were classified as susceptible.
One year later, in autumn 2014, the booster session was 
delivered to the same students, then in year 8 (n=538). In 
school 1, PSHE specialists delivered the booster; 40 min 
lessons meant they needed two sessions to cover the mate-
rial. In school 2, changes in the organisation of PSHE 
meant that the booster was instead delivered by science 
teachers; lessons here were 1 hour in length, and the 
material was delivered in a single session. An anonymous 
questionnaire was administered after the booster session 
to gather data on smoking behaviours and attitudes and 
sociodemographic characteristics.
In autumn 2014, the refined year 7 intervention 
component was also delivered to the new cohort of year 
7 students (n=350) in school 1 only, and these students 
were given the new family booklet to take home. Changes 
in the delivery of PSHE in school 2 meant that they were 
not able to accommodate delivery of the year 7 sessions. 
Questionnaire data were collected at the end of the 
sessions to gain information about the acceptability of the 
revised intervention and family component.
Collection of control data from a non-randomised comparison 
group
Given some difficulty in recruiting schools and in order 
to minimise costs, we chose to use external control data 
collected as part of another study just prior to ours. The 
Nottingham School Smoking Survey collected data from 
students in eight schools local to the study area in Spring 
2011, 2012 and 2013 (though not all schools participated 
in every wave). The primary aim of this survey was to 
evaluate changes in young people’s smoking behaviour 
following the introduction of point-of-sale tobacco 
display legislation.13 14 By mid-2013, data were available 
on current smoking and susceptibility to smoking in year 
7 and year 8 for two successive cohorts of students (ie, 
students who were in year 7 in 2011 and year 8 in 2012 
and students who were in year 7 in 2012 and year 8 in 
2013).
Statistical analysis
All data management and analysis was carried out using 
Stata V.13 (StataCorp). Logistic regression was used to 
compare the self-reported odds of a combined outcome 
of ever smoking and susceptibility to smoking, plus ever 
smoking on its own, in year 8 students after the delivery of 
the booster session with the odds among year 8 students 
in the two combined cohorts of students in control 
schools, using a multilevel model to adjust for clustering 
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with the effect of school modelled as a random intercept. 
Due to difficulties in linking students’ responses to the 
year 7 and year 8 questionnaires in intervention schools, 
ORs could not be adjusted for differences between inter-
vention and control groups at baseline. However, models 
were adjusted for sociodemographic variables using data 
collected in year 8, and smoking behaviour at year 7 was 
compared between intervention and control schools to 
quantify any differences. Unfortunately, a comparable 
measure of deprivation was not available across interven-
tion and control schools. Therefore, a proxy indicator 
of deprivation was created, considering students in the 
most deprived quintile of the Index of Multiple Depriva-
tion in the control schools and those who reported being 
eligible for free school meals in the intervention schools 
as deprived relative to all others. Given the exploratory 
nature of the study, we have not applied a correction for 
multiple hypothesis testing but, instead, have presented 
results with 95% CIs and p values in order to allow the 
reader to evaluate the findings fully. We also calculated 
unadjusted and adjusted risk differences (using the ‘adjrr’ 
postestimation command in Stata) to compare interven-
tion and control schools.
The non-randomised study was not intended to be 
fully powered but was instead planned as an exploratory 
study of the potential effectiveness of the intervention. 
A prestudy power calculation, based on estimates of the 
likely achieved sample size in intervention and control 
schools and the self-reported prevalence of ever smoking 
and susceptibility among year 8 students, suggested 
that we would be able to estimate the risk difference 
to within 6.6%, that is, if the observed effect was 6.7% 
or greater the CIs would preclude the possibility of 
no effect or a negative effect of the intervention. This 
effect size was consistent with the size of effect that a 
subsequent cluster-randomised controlled trial would 
be powered to detect and in line with the size of effect 
used to power the A stop smoking in schools trial study 
(ASSIST).6 For each of our outcomes (ever smoking and 
susceptibility to smoking, plus ever smoking on its own), 
we also calculated Bayes factors under three different 
scenarios in order to assess whether our data provided 
substantial evidence for or against the null hypothesis: 
(1) assuming a maximum OR of 2, that is, a doubling 
of never smokers in intervention compared with control 
schools, taking hypothesised values uniformly distrib-
uted between 0 and the maximum as plausible values; 
(2) assuming a plausible predicted OR of 2 and taking 
hypothesised values in a normal distribution around this 
value; and (3) assuming a plausible predicted OR of 2 
and taking hypothesised values in a half normal distribu-
tion around this value. A Bayes factor of 3 or more was 
taken as substantial evidence against the null hypothesis 
and 1/3 or less as evidence for the null.
We have followed the STrengthening the Reporting 
of OBservational studies in Epidemiology statement in 
reporting the results of this study.
Qualitative evaluation
Focus group and interview procedures
The qualitative evaluation comprised focus groups with 
year 7 and year 8 students, interviews with teachers who 
delivered the year 7 sessions and the year 8 booster session 
and paired year 7 student–parent interviews to evaluate 
the family booklet, each guided by a semistructured inter-
view schedule. We used the same procedures as described 
previously.10 In summary, we conducted two gender-spe-
cific focus groups with year 7 students in the one school 
(school 1) that delivered the revised sessions (16 students 
in total: 8 male, 8 female) and 8 focus groups with year 
8 students across the two schools (51 students in total: 
25 male, 26 female). Students shared their views on the 
sessions and their awareness of and attitudes towards the 
tobacco industry and smoking. Both year 7 focus groups 
lasted for 26 min and year 8 focus groups lasted for 
24 min on average (range 11–35 min). All year 7 and year 
8 teachers who delivered part of the intervention were 
invited by email to be interviewed about its acceptability 
and effectiveness; 10 year 7 teachers and 6 year 8 teachers 
took part (4 from school 1, 2 from school 2; interviews 
lasted 26 min on average (range 19–33 min)). The family 
booklet was accompanied by a letter inviting parents to 
express an interest in participating in a paired student–
parent interview to explore their views. These interviews 
sought students’ and parents’ views on the booklet and 
how they engaged with it. An inconvenience allowance 
(£15 high-street voucher) was offered to each pair who 
participated (n=9). Interviews took place in participants’ 
home or on school premises according to individual pref-
erence (lasted 23 min on average and ranged between 
13 and 33 min).
Data analysis
Analysis procedures were similar to those used previously,10 
which followed the framework approach.15 16 Digital 
audio-recordings were transcribed verbatim. A sample of 
focus group and interview transcripts was read initially 
(by AT and JT) to identify initial codes, themes and 
subthemes and any within-group or between-group differ-
ences (school and gender). As in our earlier work, codes 
identified from the focus groups, teacher interviews 
and student–parent interviews were similar (apart from 
teachers’ interview data identifying a theme about prepa-
ration to deliver the intervention), and thus, all year 7 
data were analysed together and similarly all year 8 data. 
Initial themes and subthemes were discussed between 
the researchers (AT, JT, MB, LS) to reach consensus 
on an initial analytical framework. This framework was 
applied and refined following analysis of the remaining 
transcripts and until the point of data saturation. Data 
were then indexed according to the final framework and 
charted into matrices according to each theme to facili-
tate synthesis and interpretation.
Similar themes were identified for both the year 7 and 
year 8 intervention components, and these supported 
those reported in our initial evaluation10: Teachers’ 
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Table 1 Characteristics of year 8 students in intervention 
and control schools
Intervention 
schools, n 
(%)
Control 
schools, n 
(%)
p Value for 
difference*
Total number 
of completed 
questionnaires 
received
445 1692
Sex
  Male 200 (44.9) 843 (49.8) 0.482
  Female 216 (48.5) 843 (49.8)
  Missing 29 (6.5) 6 (0.4)
Ethnic group
  White 368 (82.7) 1309 (77.4) <0.001
  Non-white 27 (6.1) 220 (13.0)
  Missing 50 (11.2) 163 (9.6)
Parental smoking
  Neither 302 (67.9) 1123 (66.4) 0.031
  At least one 106 (23.8) 516 (30.5)
  Missing 37 (8.3) 53 (3.1)
Sibling smoking
  None 365 (82.0) 1461 (86.4) 0.852
  At least one 43 (9.7) 178 (10.5)
  Missing 37 (8.3) 53 (3.1)
Smoking in the home
  Not allowed 369 (82.9) 1460 (80.4) <0.001
  Allowed 36 (7.6) 375 (16.3)
  Missing 42 (9.4) 57 (3.4)
Number of friends who smoke
  None 289 (64.9) 734 (43.4) <0.001
  One or two 48 (10.8) 236 (14.0)
  Three or more 18 (4.0) 254 (15.0)
  Missing 90 (20.2) 468 (27.7)
Rebelliousness and sensation seeking17
  Low 225 (50.6) 870 (51.4) 0.661
  High 176 (39.6) 715 (42.3)
  Missing 44 (9.9) 107 (6.3)
Academic performance (self-perceived)
  Excellent or 
good
313 (70.3) 1228 (72.6) 0.372
  Average or 
below average
92 (20.7) 406 (24.0)
  Missing 40 (9.0) 58 (3.4)
Eligible for free school meals
  No 374 (84.0) Not collected N/A
  Yes 25 (5.6)
  Missing 46 (10.3)
Index of Multiple Deprivation quintile
Continued
preparedness to deliver OSS; Raised awareness; Engagement with 
the intervention; and Options for extending the resource (see 
online supplementary file 2 for details of themes). Qual-
itative findings with respect to the year 7 sessions were 
similar to those reported previously,10 and the amend-
ments made to correct technical issues, increase flexibility 
and provide teachers with more guidance were positively 
received. Therefore, the qualitative findings presented 
here focus on evaluation of the family booklet and year 
8 booster session.
ethics and consent
Parents of students in both year 7 and year 8 were sent a 
letter informing them about OSS and the accompanying 
academic evaluation, approximately 3 weeks prior to 
delivery. They were asked to return an opt-out slip if they 
did not want their child to complete a questionnaire or 
to participate in a focus group. Students were able to opt 
out of questionnaire completion and were under no obli-
gation to volunteer for focus groups. Written informed 
consent was obtained from participants prior to data 
collection.
ReSulTS
did OSS have an impact on smoking behaviour?
Completed questionnaires were received from 445 year 
8 students in intervention schools and 1692 year 8 
students in control schools; table 1 describes students’ 
characteristics.
As expected, given the non-randomised nature of the 
study, there were significant differences between students 
in intervention and control schools. In control schools, 
a greater proportion of students were of non-white 
ethnicity, had parents who smoked, reported smoking 
was allowed in their home, had more friends who smoked 
and were ever smokers themselves.
Table 2 shows the odds of a student being a susceptible 
never smoker and/or an ever smoker in year 7 and year 
8 in the two intervention schools compared with control 
schools. After adjusting for significant confounders, there 
were no differences in ever smoking and susceptibility to 
smoking between intervention and control schools in year 
7. In year 8, after adjusting for significant confounders, 
the odds of a student in an intervention school being 
an ever smoker or susceptible never smoker were 28% 
higher than the odds for a student in a control school, 
though this difference was not statistically significant 
(adjusted OR 1.28, 95% CI 0.83 to 1.97, p=0.263). The 
adjusted risk difference suggested a non-significant 4.1% 
higher prevalence of ever smoking and susceptibility to 
smoking in intervention schools. Students in interven-
tion schools were slightly less likely to have ever smoked 
compared with students in control schools, though again 
the difference was not statistically significant (adjusted 
OR 0.82, 95% CI 0.42 to 1.58, p=0.549). The adjusted risk 
difference suggested a non-significant 2.0% lower preva-
lence of ever smoking in intervention schools.
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Intervention 
schools, n 
(%)
Control 
schools, n 
(%)
p Value for 
difference*
  Least deprived Not collected 375 (22.2) N/A
  2 160 (9.5)
  3 282 (16.7)
  4 240 (14.2)
  Most deprived 261 (15.4)
  Missing 374 (22.1)
*Excluding missing data.
Table 1 Continued 
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Bayes factors for the combined outcome were 1/3 or 
lower under each of the three scenarios tested, suggesting 
that our data provide substantial evidence for the null 
hypothesis of no positive effect of the intervention. Bayes 
factors for ever smoking were all close to 1, suggesting 
that our data are insensitive and unable to distinguish 
between the alternative and null hypotheses.
What did students, teachers and parents think about OSS?
Students broadly liked OSS; 77.1% of year 7 students said 
that the revised year 7 sessions were very good or okay and 
72.4% of year 8 students evaluated the booster session 
similarly. Qualitative data from year 8 focus groups showed 
that the booster session was well received and that most 
students bought into the storyline (box 1 points a and b).
Of the 61.6% of year 7 students who reported receiving 
the family booklet and taking it home, 43.0% said they 
showed it to their mother or another adult female, 
21.5% reported showing to their father or another adult 
male and 24.4% said that they did not show the booklet 
to anyone. Very few reported having completed activi-
ties with a parent or carer. Even though year 7 students 
and parents who were interviewed endorsed the family 
booklet as a way to improve knowledge and initiate 
conversations around smoking (box 1 points c and d), 
our qualitative data also indicated that often the booklet 
was not used as intended—many students simply did not 
show the booklet to their parents or realise the booklet 
was for them to complete with their parents (box 1 points 
e and f).
did OSS change students’ knowledge and attitudes about 
smoking?
69.3% of year 7 students and 45.0% of year 8 students 
thought that OSS had made it less likely that they would 
ever try a cigarette. Students displayed some changes in 
knowledge and attitudes over the course of the study 
(table 3).
Qualitative findings from year 8 students and teachers 
suggest that the booster session raised awareness of the 
harmful effects of tobacco and some students showed an 
appreciation of why and how the tobacco industry might 
target young people (box 2 points a and b). However, 
teachers mentioned that not all students understood 
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Box 1 What did students, teachers and parents think 
about OSS?
a. It was really good. It was something different and I liked it. (School 
2, F)
b. They’re [the videos] really cool because I like when that girl went 
on a mission. That was, kind of like, interesting because I was like, 
‘What is she going to do next?’  (School 1, F)
c. I learned something, I didn’t know about all the additives if you 
like; and the sneaky way that the big companies and the amount of 
money involved and all of that really. (School 1, Parent 1)
d. We’ve discussed it since and had a chat about it. We were talking 
about it the other day, weren’t we, things like the booklet and 
things like that and talking about what we now know about it. It 
was building on really what you’d done in [Drug Abuse Resistance 
Education] DARE at primary, wasn’t it, just taking it a bit further. 
(School 1, parent 7)
e. My tutor didn’t really explain what it actually was about, so I didn’t 
know I actually had to do anything with it, that’s why I didn’t show 
my mum. (School 1, parent 3)
f. That’s why I just thought, ‘Oh, it’s for my parents, it’s not for me.’ 
(School 1, F)
Table 3 Mean Likert scale responses (1=strongly agree, 5=strongly disagree)
How far do you agree with the following statements?
(mean+SD for statements 1–3; median+IQR for statement 4)
p Value*Baseline
After year 7 lessons 
in phase 1
After year 8 lessons 
in phase 2
1. Companies that make cigarettes only try to attract 
customers aged 18+
2.30 (1.04) 2.85 (1.22) 3.47 (1.07) <0.001
2. Companies that make cigarettes sell dangerous 
products but still operate in a fair and decent way
2.79 (0.95) 2.80 (1.04) 2.95 (0.95) 0.030
3. Smoking is not that serious compared with other 
drugs young people use
3.06 (1.13) 3.20 (1.16) 3.24 (1.09) 0.034
4. Nicotine in cigarettes is one of the most addictive 
drugs that people use
2 (1–3) 2 (1–2) 2 (1–3) <0.001
*ANOVA F test for normally distributed variables, Kruskal-Wallis test for non-normally distributed variables.
ANOVA F, analysis of variance.
Box 2 did OSS change students’ knowledge and attitudes 
about smoking?
a. I didn’t know about like all the effects until this year, and it’s just 
like, it just shows you what actually smoking does. It just opened my 
eyes a bit. (School 1, F) 
b. If they target to young people and try and get to young people, then 
they will get more money, ‘cause there’ll be more people getting 
addicted to it. (School 2, F)
c. Do you know that little clip where the boss is being very subtle 
going, ‘Oh do you use social media?’ And, ‘Oh we could do brand 
placement. Oh but we’re not allowed to.’ And it was all very 
subtle… Yeah and do you know lower-ability pupils wouldn’t have 
got that. I think that would have confused them, where the other 
pupils it wouldn’t have. (School 1, teacher 1)
d. So whenever they talked about like their Tweets for social media, 
they kind of went for, ‘You shouldn’t smoke, it’s bad for you. You 
shouldn’t smoke. Cigarettes have got all this stuff in them,’ so kind 
of the obvious stuff from it, but they then don’t take it that step 
further to think, like, should they be publicising it, yeah, taking that 
conversation a bit deeper. (School 1, teacher 2)
this message and highlighted differences in the extent 
to which students of higher and lower academic abilities 
could remember the new information and complete the 
activities (box 2 points c and d).
dISCuSSIOn
This project was the first to formally evaluate a school-
based smoking prevention intervention highlighting the 
ethics and exploitative tactics of the tobacco industry. The 
intervention was feasible to deliver in the classroom, was 
generally acceptable to teachers, students and parents 
and helped to raise awareness about smoking-related 
issues and the tobacco industry. However, there was no 
significant difference in the odds or risk of self-reported 
ever smoking and susceptibility to smoking in students 
who received OSS compared with students from local 
schools where the intervention was not delivered.
Synthesis of the quantitative and qualitative data offers 
potential suggestions as to why the intervention does not 
appear to be effective in preventing smoking uptake. 
In both the focus groups with year 7 students reported 
previously10 and those following delivery of the revised 
year 7 sessions, students’ interest and recall centred 
mainly on the chemical constituents of cigarettes and/
or the health effects of smoking. There was some sugges-
tion from teachers that concepts relating to tobacco 
marketing, particularly where they were mentioned more 
subtly, were too advanced for students of lower academic 
ability to fully grasp. Given that educational attainment is 
inversely associated with adolescent smoking,17 it might 
be that OSS failed to reach those students most likely to 
become smokers.
The prevalence of smoking among young people 
increases with age,18 and it might be that any effect of OSS 
on uptake is delayed beyond the follow-up period studied 
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here. Many students reported that participation in OSS 
had made it less likely that they would try a cigarette, 
and there was evidence of increasing disagreement over 
time with statements such as ‘Smoking is not that serious 
compared with other drugs that young people use’. These 
data are encouraging, and although these shifts in atti-
tudes are not reflected in self-reported smoking and 
susceptibility in year 8, the possibility remains that the 
impact of the intervention may become evident among 
these students in years to come.
The year 8 students on whom the primary analysis is 
based received the original version of the year 7 lessons 
that were subsequently revised. Therefore, it is possible 
that the effect of the revised resources on smoking and/
or susceptibility might have been different. However, 
given the fact that the majority of the changes made 
were to correct technical issues rather than changes to 
content, this is unlikely. In addition, year 8 students had 
not received the family component of the intervention. 
However, few year 7 students in the second phase of the 
study used the booklet as intended so it is unlikely that 
this would have a substantial effect on the outcomes.
The 95% CIs around the ORs quantifying differences 
in smoking behaviours between students in intervention 
and control schools were wide, and the adjusted risk 
differences were small. The direction of the point esti-
mate for the odds of ever smoking tentatively suggests 
that exposure to OSS might reduce the odds of this 
outcome, although the OR for the combined outcome 
of ever smoking plus susceptibility suggests an increase 
in odds. A reduction in ever smoking following exposure 
to OSS would be encouraging, and with a larger sample 
size, the precision of the effect estimates would improve 
and smaller effect sizes may be detected as statistically 
significant.
The study findings are based on data from only two 
schools and may not be generalisable to schools more 
widely, particularly with regard to students’ ethnicity and 
deprivation. The non-randomised comparison meant 
that there were significant differences between the char-
acteristics of students in intervention and control schools, 
which we were not able to adjust for. Our conclusions also 
rely on self-reported data, even though measures such as 
ensuring students’ anonymity were in place to encourage 
honest responses.
The use of topic guides and the rigorous analytical 
process of the framework approach counterbalanced 
any potential for biased interpretation in favour of the 
intervention. However, some year 8 focus groups had 
a small number of participants, which meant there was 
a less-than-ideal group dynamic. Finally, the students, 
teachers and parents who took part in the focus groups 
and interviews were a self-selecting sample, which intro-
duced potential for bias.
Despite there being no evidence of effectiveness in 
this study, there is scope for further work to understand 
whether the concept behind OSS is worth pursuing further. 
OSS as it stands is probably not suitable for use with 
students older than the year 7 and year 8 groups, but the 
concept might be effective if used as the basis of an age-ap-
propriate intervention with older students who might be 
better able to engage with subtle messages about industry 
influences. Alternatively, OSS might usefully be adapted 
to include fully differentiated activities and resources for 
use with different academic abilities. Given the erosion of 
PSHE within the curriculum, there is scope to understand 
whether OSS could be delivered effectively in other settings 
such as youth groups. Finally, further work is warranted to 
explore how to effectively engage parents and guardians 
more in supporting their child to remain smoke free.
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